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INTRODUCTION
Throughout the energy crisis of the 1970s, policy experts
predicted that renewable energy systems would be in widespread
use by the turn of the century. President Jimmy Carter even told
Dr. Arthur Rosenfeld, one of the five current members of the
California Energy Commission, that he expected renewable energy
systems to reach 10 percent of national electricity capacity by
1985. Carter based his optimism on estimates from Denis Hayes,
director of the Solar Energy Research Institute, who in 1977
predicted that: "By the year 2000, such renewable energy sources
could provide 40 percent of the global energy budget; by 2025,
humanity could obtain 75 percent of its energy from solar
resources . . . . Every essential feature of the proposed solar
transition has already proven technically viable .... "
That was more than thirty years ago, and America has yet
to utilize even a small fraction of its vast renewable resources.
Excluding large hydroelectric generators, renewable resources in
2005 comprised only about 2 percent of the fuel used to generate
electricity in the U.S. 2
To promote renewable energy technologies, a number of
states have implemented renewable portfolio standards (RPS). An
RPS is a legislative mandate requiring electricity suppliers (often
referred to as load serving entities) in a given geographical area to
employ renewable resources to produce a certain percentage of
power by a fixed date. An RPS has at least three advantages to
other policy mechanisms. It places the burden of compliance on
utilities and companies, therefore offering policymakers a way of
funding renewable energy without forcing the government to pay
for it. An RPS is much more flexible than other "command-and-
control" styles of regulation, as it lets the market dictate where to
invest in renewable resources and what technologies to invest in.
1 Howard C. Hayden, The Solar Fraud: Why Solar Energy Won't Run The
World 40, 58 (2001).
2 See ENERGY INFO. ADMIN., U.S. DEP'T OF ENERGY, ANNUAL ENERGY
OUTLOOK 2007: WITH PROJECTIONS TO 2030, at 81 (2006), http://www.
scag.ca.gov/rcp/pdf/publications/1_2006AnnualEnergyOutlook.pdf.
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An RPS that includes tradable credits has a self-sunsetting policy
and thus expires automatically when the price of credits reaches
zero. This means that policymakers do not have to keep legislating
or creating additional policy interventions to achieve the same
results.
Arguably, Iowa passed the nation's first RPS in 1985 with
legislation to "encourage the development of alternate energy
production facilities and small hydro facilities in order to conserve
our finite and expensive energy resources and to provide for their
most efficient use." 3 Iowa's law mandated that utilities enter into
power purchase agreements with renewable energy producers and
set the upper limit on aggregate purchases of renewable energy at
105 megawatts (MW). In 1994, Minnesota passed similar
legislation. However, California was the first state actually to use
the term "RPS" in legislation proposed (but ultimately defeated) in
1995.4
State policymakers implemented a slew of RPS programs
in the late 1990s. 5 In May 1997, Maine passed a binding RPS
mandate requiring all electric power retailers to generate 30
percent of their power from renewable resources by 2000. Around
the same time, Massachusetts enacted a bill to establish an RPS for
companies that provided retail power service. Nevada also
included an RPS in legislation enacted in 1997 to deregulate the
sale of electric power retail markets (later modified as a stand-
alone RPS law). Connecticut (1998), New Jersey (1999), Texas
(1999), Wisconsin (1999), Arizona (2001), Hawaii (2001), New
Mexico (2002), and finally California (2002) quickly followed.
Today, 28 states and the District of Columbia have already passed
laws requiring utilities to use more renewable resources. Five
3 James W. Moeller, Of Credits and Quotas: Federal Tax Incentives for
Renewable Resources, State Renewable Portfolio Standards, and the Evolution
of Proposals for a Federal Renewable Portfolio Standard, 15 FORDHAM ENVTL.
L. REV. 69, 105 (2004).
4 See Volkmar Lauber, REFIT and RPS: Options for a Harmonized Community
Framework, 32 ENERGY POL'Y 1405, 1405-14 (2004).
5 See Moeller, supra note 3, at 97-130.
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more states-Florida, Indiana, Louisiana, Nebraska, and Utah-are
considering mandating some form of RPS.
Figure 1: State RPS Policies as of July 2007
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* In addition to a mandatory standard, Maine has a separate goal of achieving 10 percent of non-hydroelectric
renewable penetration by 2017.
** For incentive ratemaking purposes, the Iowa Utilities Board (IUB) initially interpreted the state's RPS as
"average capacity" based on kilowatt-hour output. For most of the statute's existence, the IUB's interpretation has
mandated the payment of incentive rates for 260 MW of renewable energy, the nameplate capacity of 105
"average" MW.
*** The Texas statute originally set a goal of 2,280 MW by 2007, but increased the goal to 5,880 MW by 2015.
Source: U.S. Department of Energy, Pew Center on Global Climate Change, DSIRE Database of Renewable
Energy Incentives. Figure courtesy of Benjamin K. Sovacool and Kelly E. Siman.
National RPS proponents are fond of noting that states with
RPS mandates represent 52.6 percent of the nation's electric retail
revenue. 6  With so much state-level action, one might be tempted
to agree with the National Rural Electric Cooperative Association
(NRECA) that "[a]ctivities on a number of fronts supplant the need
for a federal RPS.
' 7
National RPS opponents proclaim that a national RPS
would be unfair to parts of the country without significant renew-
able resources. The result is policy paralysis where the federal
government has refused to orchestrate some harmony out of the
6 See Kent S. Knutson & Peter McMahan, Closing the Green Gap, PUB. UTIL.
FORT., Apr. 2005, at 14-18.
7 Mary Ann Rails, Congress Got it Right: There's No Need to Mandate
Renewable Portfolio Standards, 27 ENERGY L. J. 451, 451 (2006).
US: t1" 20Vur i
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cacophony of state programs, despite repeated appeals. Indeed,
Congress has rejected proposals to establish a uniform national
RPS eighteen times in the last 10 years, including just recently
when a national RPS amendment was stripped from the final
version of the 2007 Energy Bill.
The Bush Administration has officially opposed a federal
RPS on the grounds that it would create winners and losers among
regions of the country and increase electricity prices in places
where renewable resources are less abundant or harder to culti-
vate. 8 When Congress took up the massive Energy Policy Act of
2005, the Senate engaged in heated debate over whether to include
a national RPS. Department of Energy Assistant Secretary David
K. Garman articulated the Administration's opposition to the
proposed RPS in hearings before the Senate Committee on Energy
and Natural Resources:
A national RPS . . . could create "winners" and
"losers" among regions of the country-the winners
generally being the regions with ample renewable
resources, and the losers being the regions without.
Moreover, a national RPS could lead to higher
energy bills and opposition to renewable energy in
areas where these resources are less abundant and
harder to cultivate or distribute. 9
However, the Administration did not oppose efforts by the
states to adopt their own RPS programs.' 0 Indeed, in his testi-
mony, Secretary Garman asserted that state efforts were likely to
"double . . . the Nation's non-hydro renewable electricity
[generation] capacity" by 2017. "'
8 See Office of EERE: Testimony of David K. Garman, Electricity Generation
Portfolio Standards (Mar. 8, 2005), http://wwwl.eere.energy.gov/officeeere/
printable versions/congressional test_030805.html (testimony before the Com-
mittee on Energy and Natural Resources of the United States Senate).
9 1d.
'0 See id.
1" Id
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But, like card tricks, looks can be deceiving. The Bush
Administration's objection to a national RPS is ironic given that
the current system of state-based RPS mandates itself is fostering
significant inequalities between states. While ratepayers in RPS
states pick up the tab for cleaning the air and water and diver-
sifying the nation's electricity generation, other states enjoy
artificially-deflated electricity prices as they utilize cheap sources
of energy that pollute the environment of their neighbors.
This note argues that state-based RPS programs offer a
poor substitute to federal action. Part I details the insufficiency of
state-RPS programs. Many states set RPS levels that recognize
existing renewable generation without inducing any new renew-
able energy. Because the accumulated demand for electricity is
expected to accelerate over the next several decades, the penetra-
tion of renewable energy technologies in individual states, while
noteworthy, is not likely to substantially alter the national fuel mix.
Part I also outlines the environmental costs of a state-based
RPS approach. Only a national RPS can avoid creating free riders
and minimize environmental externalities associated with a state-
by-state approach to promoting renewable energy. The section
shows how a federal RPS is needed to help relieve national water
shortages, reduce nation-wide air pollution, curb greenhouse gas
emissions, and preserve land in ways that no patchwork of state-
by-state RPS programs can. Without a national RPS, non-hydro-
electric renewable energy resources will not substantially alter the
nation's electricity fuel mix and the nation would continue to
suffer significant environmental damage as a result.
Part II refutes the notion that a national RPS would create
winners and losers. Most studies show that a national RPS will
save consumers money and lower electricity rates. Moreover, the
distribution of fossil fuels is more unfair than the distribution of
renewable resources and, if designed to induce a national market
for renewable energy credits, a national RPS would provide
utilities with an immense amount of flexibility in meeting the
standard. All regions of the country-including the Southeast-
have significant amounts of indigenous renewable resources and
RENEWABLE PORTFOLIO STANDARDS
would benefit financially and ecologically from such a federal
intervention.
I. THE ENVIRONMENTAL CONSEQUENCES OF STATE-BASED RPS
Reliance on state-based RPS programs means that those
states without RPS policies continue to suffer the negative
externalities from power production, and those states with RPS
policies implicitly subsidize the dirty energy production from
states without such policies. In contrast, by offsetting the genera-
tion of conventional and nuclear power plants, a national RPS
minimizes the environmental and social costs associated with the
mining, processing, transportation, combustion and clean-up of
fossil and nuclear fuels, and ensures that the country meets a
minimum standard of environmental equity.
A. The Insufficiency of State-Based RPS Programs
Perhaps most significant, state-based RPS programs are
unable to promote renewable energy technologies on a national
scale. The U.S. Energy Information Administration (EIA) uses
one of the most rigorous methodological tools yet invented to
estimate future renewable energy deployment: the National Energy
Modeling System (NEMS). The NEMS tracks the geographical
differences in regional energy markets at sub-state levels,
including specific census divisions and North American Electric
Reliability Council (NERC) sub-regions.12  The NEMS is so
rigorous that the Union of Concerned Scientists and the Tellus
Institute emvloy it for their own projections of renewable energy
production.
12 See Steven A. Gabriel, Andy S. Kydes & Peter Whitman, The National
Energy Modeling System: A Large-Scale Energy-Economic Equilibrium Model,
OPERATIONS RESEARCH, Jan. 2001, at 14-25.
13 The UCS uses NEMS as a basis for its Clean Energy Blueprint. See UNION OF
CONCERNED SCIENTISTS, CLEAN ENERGY BACKGROUNDER: DIFFERENCES
BETWEEN UCS AND EIA AssuMPTIONS (2005). The Tellus Institute draws from
NEMS in: Bernow S., Dougherty W., & Duckworth M., Quantifying the
Impacts of a National, Tradable Renewables Portfolio Standard, ELECTRICITY J.,
May 1997, at 42-52.
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In its 2007 Annual Energy Outlook, the EIA used NEMS to
estimate the contribution of renewable fuels to U.S. electricity
supply given existing state-based RPS mandates. 14 According to
NEMS, the American electric utility sector will require 292 giga-
watts (GW) of new generating capacity to meet demand by 2030.15
Of this capacity, 54 percent is expected to be met by coal plants
and 36 percent by natural gas plants. Renewable electricity
generators, including hydroelectric facilities, are anticipated to
meet just 6 percent of capacity additions.' 6
This means that when state-based RPS programs are
included in EIA's projections, renewable energy generation
(including large-scale hydroelectric plants) is projected to grow
from 329.4 billion kilowatt hours (kWh) in 2005 to 526.1 kWh in
2030, a growth from around 9 percent of electricity sales in 2005
to just 10.1 percent of sales in 2030. In other words, existing state-
based RPS programs will only contribute to approximately 1
percent of additional national renewable energy capacity. Oil,
coal, and natural gas are therefore projected to provide roughly the
same 86 percent share of the total U.S. primary energy supply in
2030 as they did in 2005. 17
EIA notes that poor financing, comparatively higher capital
costs for renewable energy, and the need to build or upgrade trans-
mission capacity from remote resource areas will likely discourage
significant investments in renewable energy. EIA also assumes
that the federal production tax credit will expire on December 31,
2007, significantly deterring large-scale investments in renewable
energy generation. EIA bases its pessimistic projections on the
expectation that base-load fossil fuel generation-power that
operates 24 hours a day and is always available to meet expected
14 See ENERGY INFO. ADMIN., U.S. DEP'T OF ENERGY, ANNUAL ENERGY
OUTLOOK 2007: WITH PROJECTIONS TO 2030 ii, 82-88 (2007), http://www.eia.
doe.gov/oiaf/arch ive/aeo07/pdf/0383(2007).pdf.
'" Id. at 83.
16 Id. at 83.
17 See ENERGY INFO. ADMIN., U.S. DEP'T OF ENERGY, AEO 2007 OVERVIEW 3-
11 (2007), http://www.eia.doe.gov/oiaf/archive/aeo07/pdf/ overview.pdf.
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electricity demand-will continue to have low operating costs
compared to current renewable technologies. This will make it
harder for renewables to compete in state-based electricity markets
without some form of regulatory intervention.'
8
B. State RPS Programs Create Free Riders and Gaming
In economics, those who consume more than their fair
share of a resource while shouldering less than their fair share of
the production costs are called free riders.' 9 Relying on states
alone to adopt RPS programs creates a classic free rider problem
because environmental damage from conventional power plants
does not stop at state borders. S02 and NO, emissions from coal-
fired plants in Midwestern states drift across borders and cause
acid rain to damage watersheds in the Northeast.20 Mercury from
power plants in the Ohio Valley is deposited in Maine's forests and
New Hampshire's lakes.21 The resulting environmental problems
provide powerful incentives for affected states to adopt more
aggressive renewable energy policies while non-affected states
(often the source of the pollution) get a free ride. Upwind and
upstream states that do not suffer the full burdens of their pollution
have little incentive to adopt policy reforms to address it.
22
Historically, some of these upwind states have rejected RPS
mandates when they believed that such policies would raise
compliance costs and encourage industries to flee to states with
less stringent regulations.
18 See ENERGY INFO. ADMIN., U.S. DEP'T OF ENERGY, ASSUMPTIONS TO THE
ANNUAL ENERGY OUTLOOK 2006, at 130-50, http://tonto.eia.doe.gov/ftproot/
forecasting/0554(2006).pdf.
'9 RICHARD CORNES & TODD SANDLER, THE THEORY OF EXTERNALITIES,
PUBLIC GOODS AND CLUB GOODS 30, 159 (2d ed. 1996).
20 See Anthony DePalma, 9 States in Plan to Cut Emissions by Power Plants,
N.Y. TIMES, Aug. 24, 2005, at Al.
21 See Press Release, N.Y. State Att'y Gen., Eleven States Sue EPA to Block
Second Mercury Rule, http://www.oag.state.ny.us/press/2005/may/mayl8d_05.
html (comments from Attorney Generals in eleven states opposing the U.S.
Environmental Protection Agency's mercury reduction rules).
22 See Christina C. Caplan, The Failure of Current Legal and Regulatory
Mechanisms to Control Interstate Ozone Transport: The Need for New National
Legislation, 28 ECOLOGY L. Q. 169, 169-77 (2001).
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In 2003, for example, the Ohio General Assembly
considered a pair of bills that would have gradually increased the
percent of renewable energy resources in Ohio's energy sector
from 3 to 20 percent by 2020.23 The proposals did not even make
it out of committee. Outgoing state representative Lynn Olman,
chair of the state house's Public Utilities Committee, would not
call for hearings on the RPS proposal because he feared it was too
ambitious and could drive up energy prices. "If you drive the cost
of energy higher," Olman argued, "then you make it less likely that
industries will locate in Ohio."
24
What Olman did not realize is that Ohio is able to exploit
cheap and polluting fuels only because their environmental costs
have been subsidized by ratepayers in downwind states like New
Hampshire and Massachusetts. If Ohio enjoys cleaner air, more
reliable energy and lower electricity prices, it is because the costs
are bome by utilities and ratepayers in other states. Since state
lawmakers have a political incentive to protect in-state interests
without regard to out-of-state consequences, this free rider problem
will continue to create winners and losers among the states so long
as federal policymakers rely on the states to combat an energy
crisis that affects the whole nation.
Inconsistencies between what constitutes eligible renew-
able resources under state RPS mandates foster situations where
states rich in cheap renewable resources end up paying to import
more expensive renewable energy from neighboring states. Not
only does this process produce inequities between states, it
23 Tom Henry, New Sources of Power: Proposals Seek to Tap Ohio's Renewable
Energy Potential, TOLEDO BLADE, Nov. 14, 2004, http://www.greenenergyohio.
org/page.cfm?pageld=274.
24 id.
25 See Nancy A. Rader & Richard B. Norgaard, Efficiency and Sustainability in
Restructured Electricity Markets: The Renewables Portfolio Standard, 9
ELECTRICITY J 37, 37-49 (July 1996); Daniel M. Kammen, Renewable Energy,
Taxonomic Overview, in 5 ENCYCLOPEDIA OF ENERGY 385-412 (Cutler J.
Cleveland ed., 2004).
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discourages the development of the most cost-competitive forms of
renewable energy.
In 2006, Washington State passed an RPS mandate, 1-937,
by voter initiative. This mandate may force some forms of
expensive renewable energy to displace lower-cost hydropower.
26
During debate over 1-937, the non-partisan Washington Research
Council claimed that the inconsistencies between state RPS
mandates within the region created opportunities to shift energy
between states to meet different requirements. Because 1-937
excluded hydropower as a renewable energy, but other state RPS
mandates included it, Washington's low-cost hydropower would
be sold to ratepayers in neighboring states, while Washington
consumers would be forced to buy higher-cost renewable energy
(RECs) 27 from generators outside the state.
Currently, [many] states have some sort of renew-
able energy portfolio requirement. The standards for
what counts as "renewable" varies among them.
The difference in those standards, and between
states with energy quotas and those without,
increases the likelihood that states will shift energy
around to meet targets in states with renewable
portfolios. In short, states without energy portfolios
will sell their high-cost renewable energy to
Washington state and will receive, in exchange,
low-cost hydro or other energy for their own
purposes. This amounts to a subsidy of energy
prices in other states. That subsidy would be paid by
all Washington residents, meaning that low- and
middle-class families in Washington would pay to
26 Jay Morrison, Letter to the Editor, Mandated RPS Ignores Economic, Political
Reality, 19 ELECTRICITY J. 3, 3-4 (Dec. 2006).
27 A "Renewable Energy Credit" refers to a certified "credit" awarded to a
generator that produces one megawatt hour of electricity using qualified
renewable resources. A I MW wind farm running for 10 hours at 100 percent
capacity, for instance, would receive 10 RECs. Credits are then traded on open
markets or auctioned to utilities that may apply them to meet their RPS
compliance burdens.
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reduce energy costs for wealthier families in other
states.
28
Tony Usibelli, Director of the Energy Policy Division of
Washington's Department of Community, Trade and Economic
Development, confirmed that there was nothing in the state's new
regulations that would prevent RECs derived from Washington
State hydropower from being exported out of the state to meet RPS
requirements in any of the 14 states and 2 Canadian provinces in
the Western Interconnection's GIS system (including Alberta,
Arizona, British Columbia, California, Colorado, Idaho, Montana,
Nebraska, Nevada, New Mexico, Oregon, South Dakota, Texas,
Utah, and Wyoming).29
In other regions of the United States, inconsistencies in the
eligibility of low-cost geothermal power create a similar situation.
Nevada and New Mexico's RPS mandates, for example, permit
geothermal power.30  But Arizona's RPS mandate excludes it.
31
This inconsistency gives rise to a scenario in which Arizona's
geothermal generation can be exported to neighboring states, while
Arizona's regulated utilities must either purchase more expensive
solar, wind, and biomass to meet the state's mandate or accept
non-attainment of the RPS goal. Indeed, Arizona's Cost Evalua-
28 TODD MYERS, WASH. POLICY CTR., A GUIDE TO INITIATIVE 937:
WASHINGTON ENERGY QUOTAS 11 (2006), http://www.washingtonpolicy.org/
Environment/Initiative937brief.pdf
29 Interview with Tony Usibelli, Dir., Energy Policy Div., Wash. Dep't of
Cmty., Trade and Econ. Dev., in Westminster, Colo. (Apr. 23-24, 2007)
(answering the author's questions during a presentation at EUCI's 3d Annual
Renewable Portfolio Standards Conference).
30 COMM'N FOR ENVTL. COOPERATION, WHAT iS RENEWABLE?: A SUMMARY OF
ELIGIBILITY CRITERIA ACROSS 27 RENEWABLE PORTFOLIO STANDARDS 4
(2003), http://www.cec.org/files/pdf/ECONOMY/What-is-RenewableEN.pdf.
31 On November 14, 2006, "the Arizona Corporation Commission (ACC)
adopted final rules to expand the state's Renewable Energy Standard (RES)" to
include geothermal electric and geothermal heat pumps. "On June 15, 2007, the
Attorney General certified the rule as constitutional, allowing the new rules to
go forward." DSIREUSA.org, http://www.dsireusa.org/library/includes/
incentive2.cfm?lncentiveCode=AZ03 R&state=AZ&CurrentPagelD= I &RE= 1
&EE = I (last visited Nov. 21, 2007).
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tion Working Group (CEWG), a committee mandated by the
legislation to assess the cost-benefits of the state's RPS, concluded
that the goal of 1.1% of retail sales would not be met with RPS-
eligible technologies, despite the declining cost of solar
installations.
32
Even in states with consistent eligibility criteria, geograph-
ical limitations and restrictions on unbundled renewable energy
credits create incentives for low-cost renewable energy to be
exported to states whose utilities face more difficult and expensive
RPS compliance burdens. For example, Joseph Visalli of the New
York State Energy and Research Development Authority
(NYSERDA), recently asserted that generators in upstate New
York were in the process of installing over 300 MW of new wind
capacity solely for the purpose of exporting it to Massachusetts,
where utilities pay top dollar to meet that state's aggressive RPS
goals.
33
C. The Hidden Environmental Consequences of State Free Riding
The environmental and social costs of such free riding are
remarkably severe in terms of the quality of our water, air, and
land. The nation's oil, coal, natural gas, and nuclear facilities
consume about 3.3 billion gallons of water each day. 34  A
conventional 500 MW coal plant, for instance, consumes around
7,000 gallons of water per minute, or the equivalent of 17
Olympic-sized swimming pools every day. 35 Older, less efficient
plants can be much worse. In Georgia, the 3,400 MW Sherer coal
facility consumes as much as 9,913 gallons of water for every
32 RENEWABLE ENERGY POLICY PROJECT, CASE STUDY: ARIZONA 1 (2003),
http://www.repp.org/articles/static/1/binaries/Arizona%2OCase%2OStudy.pdf.
33 See Interview with Tony Usibelli, supra note 25.
34 U.S. DEP'T OF ENERGY, ENERGY DEMANDS ON WATER RESOURCES: REPORT
TO CONGRESS ON THE INTERDEPENDENCY OF ENERGY AND WATER 9, 19 (2006),
http://www.netl.doe.gov/technologies/coalpower/ewr/pubs/DOE%20energy-
water/o20nexus%20Report/20to%20Congress%201206.pdf.
35 THOMAS J. FEELEY, NATIONAL ENERGY TECHNOLOGY LABORATORY,
TUTORIAL ON ELECTRIC UTILITY WATER ISSUES 7 (2003), http://www.netl.doe.
gov/technologies/coalpower/ewr/pubs/Clearwater03 1003.pdf.
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MWh of electricity it generates. 36 Data from the Electric Power
Research Institute (EPRI) confirms that conventional power plants
use thousands of gallons of water for the condensing portion of
their thermodynamic cycle. Coal plants also use water to clean and
process fuel, and all traditional plants lose water through
evaporative loss.
While such power plants consume only around 3 percent of
the nation's water, they account for almost 40 percent of all
freshwater withdrawals (water diverted or withdrawn from a
surface or groundwater source). This is roughly equivalent to all
water withdrawn for irrigated agriculture throughout the United
States.37 Nuclear reactors, in particular, require massive supplies
of water to cool reactor cores and spent nuclear fuel rods. Because
much of the water is turned to steam, substantial amounts are lost
to the local water table entirely. One nuclear plant in Georgia, for
example, withdraws an average of 57 million gallons daily from
the Altamaha River, but actually consumes (primarily as lost water
vapor) 33 million gallons per day from the local supply, enough to
service more than 196,000 Georgia homes.38  If projected
electricity demand is met using water-intensive fossil fuel and
nuclear reactors, America will soon be withdrawing more water for
electricity production than for farming.
The Argonne National Laboratory has documented how
conventional power plants have withdrawn hundreds of millions of
gallons of water daily for cooling purposes and then discharged the
heated water back to the same or a nearby water body. This
process of once-through cooling presents potential environmental
impacts by impinging aquatic organisms in intake screens and by
harming aquatic ecosystems by adding discharge effluent that is far
36 Sara Barczak & Rita Kilpatrick, Water Conservation Opportunities Through
Energy Efficiency in Georgia 1-4 (2005), http://gwri.ce.gatech.edu/GAConf/
Proceedings/Papers/2005/BarczakS-G WRCpaper.pdf.
37 See U.S. Dep't of Energy, supra note 30.
38 See SACE-Programs, Water Fact Sheet, http://www.cleanenergy.org/
programs/programs.cfm?ID=5 (last visited Jan. 5, 2008).
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hotter than the surrounding surface waters. 39 Drawing water into a
plant often kills fish and other aquatic organisms, and the extensive
array of cooling towers, ponds, and underwater vents used by most
plants severely damage riparian environments.
For example, at the point of intake, plant operators bring
water into the plant through cooling intake structures. To mini-
mize the entry of debris, the water is drawn through screens. Fish,
larvae, shellfish, and other organisms are frequently killed as they
are trapped against the screens in a process known as impinge-
ment. Organisms small enough to pass through the screens can be
swept up in the water flow where they are subject to mechanical,
40thermal and toxic stress in a process known as entrainment.
Impingement and entrainment account for substantial losses of fish
and exact severe environmental consequences.
The U.S. Environmental Protection Agency calculated
impingement losses at the Delaware Estuary Watershed at more
than 9.6 million age-one equivalents of fish every year, or a loss of
332,000 pounds of fishery yield. The EPA calculated even larger
entrainment-related losses: 616 million fish, or a loss of 16 million
pounds of catch. Monetarily, the EPA estimated recreational
fishing losses due to impingement and entrainment at around $5
million per year.
4 1
Furthermore, thermoelectric plant operators often treat
cooling water with chlorine, anti-fouling, anti-microbial, and water
conditioning agents to limit the growth of mineral and microbial
39 John Veil, Impacts of Electric Power and Coal Industries on Water Resources,
Argonne National Laboratory, http://www.ead.anl.gov/project/dsp-topicdetail.
cfn?topicid=77.
40 See CLEAR AIR TASK FORCE & LAND AND WATER FUND OF THE ROCKIES,
THE LAST STRAW: WATER USE BY POWER PLANTS IN THE ARID WEST (April
2003), available at http://www.catf.us/publications/reports/The_LastStraw.pdf;
ELLEN BAUM, WOUNDED WATERS: THE HIDDEN SIDE OF POWER PLANT
POLLUTION (Feb. 2004), available at http://www.catf.us/publications/reports/
WoundedWaters.pdf. Many of the following case studies come from these two
original sources.
41 U.S. Environmental Protection Agency, Cooling Water Intake Structures-
Section 316(b) Case Study Analysis (U.S. EPA-82 I -R-02-002).
2007]
16 BUFFALO ENVIRONMENTAL LAW JOURNAL [Vol. 15
deposits. What makes such treated water so effective at killing
unwanted species also makes it a potent killer of non-target
organisms as well. Chlorine, biocides, and their byproducts present
in discharged water plumes are often toxic to aquatic life even at
low concentrations.
In some cases, the thermal pollution from centralized
power plants can induce eutrophication-a process where the
warmer temperature alters the chemical composition of the water,
resulting in a rapid increase of nutrients such as nitrogen and
phosphorous. Rather than improving the ecosystem, such altera-
tions usually promote excessive plant growth and decay, favoring
certain weedy species over others and severely reducing water
quality. In riparian environments, the enhanced growth of choking
vegetation can collapse entire ecosystems. This form of thermal
pollution decreases the aesthetic and recreational value of rivers,
lakes, and estuaries and complicates drinking water treatment.42
Conventional electricity generation is by far the largest
source of air pollutants that harm human health and contribute to
global warming. In 2003, for example, fossil fuel use (for all
energy sectors, not just electricity) was responsible for 99 percent
of the country's carbon dioxide (C0 2) emissions, 93 percent of its
sulfur dioxide (SO 2) emissions, and 96 percent of its nitrogen
oxide emissions (NO 2 ).4 3
Researchers at the Harvard School of Public Health
estimated that the air pollution from conventional energy sources
kills between 50,000 and 70,000 Americans every year.44 These
researchers found in a separate study that the emissions from just
42 Jamie Bartram, Wayne W. Carmichael, Ingrid Chorus, Gary Jones & Olav M.
Skulberg, Introduction, in Toxic CYANOBACTERIA IN WATER: A GUIDE TO
THEIR PUBLIC HEALTH CONSEQUENCES, MONITORING AND MANAGEMENT 1, 6
(Ingrid Chorus & Jamie Bartram eds., 1999).
43 Benjamin K. Sovacool, The Energy-Environment Nexus 3 (Nov. 2, 2006)
(unpublished presentation material used at the Virginia Tech 2006 Choices and
Challenges Forum, on file with author).
44 See Douglas W. Dockery et al., An Association between Air Pollution and
Mortality in Six U.S. Cities, 329 N.E. J. OF MEDICINE 1752.
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nine power plants in Illinois directly contributed to an annual risk
of 300 premature deaths, 14,000 asthma attacks, and more than
"400,000 daily incidents of upper respiratory symptoms among the
33 million people living within 250 miles of the . . . plants.
'4 5
Because children spend more time outside and have smaller
airways that necessitate more rapid breathing, they are much more
vulnerable than adults in developing illnesses associated with air
pollution.46
In terms of climate change, carbon-intensive fuels continue
to dominate electricity generation in the United States. By 2005,
almost 90 percent of the nation's greenhouse gas emissions were
energy-related, with the electric utility industry constituting 38
percent of the nation's carbon dioxide (C0 2) emissions, far
outpacing all other sectors (including transportation).47
Fossil-fueled power plants in the U.S. emitted 2.25 billion
metric tons of C02 in 2003, more than 10 times the amount of C02
compared to the next-largest emitter: iron and steel production.48
Put simply, of all U.S. industries, electricity generation is, by
substantial margins, the single largest contributor of the pollutants
responsible for global warming. In 2004, almost every state in
country was home to at least one power plant with significant C02
emissions.49
45 Press Release, Harvard School of Public Health, Study Details Impact of
Pollution on Public Health from Nine Older Fossil Fuel Power Plants in Illinois
(Jan. 3, 2001), http://www.hsph.harvard.edu/press/releases/press0 1032001 .htmi.
46 MICHAEL T. KLEINMAN, THE HEALTH EFFECTS OF AIR POLLUTION ON
CHILDREN 1-2 (2000), http://www.aqmd.gov/forstudents/healtheffects-on_
children.pdf.
47 See Marilyn A. Brown, Ending the Energy Stalemate: Facts and Figures from
the National Commission on Energy Policy, presentation to the Oak Ridge
Center for Advanced Studies Seminar, June 30, 2005 (on file with the authors).
48 Rodney Sobin, Energy Myth Seven-Renewable Energy Systems Could
Never Meet Growing Electricity Demand in America, in ENERGY AND
AMERICAN SOCIETY-THIRTEEN MYTHS 171, 173 (Benjamin K. Sovacool &
Marilyn A. Brown eds., 2007).
49 PAUL J. MILLER & CHRIS VAN ATTEN, NORTH AMERICAN POWER PLANT AIR
EMISSIONS (Commission for Environmental Cooperation of North America
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Figure 2: Geographic Distribution of Power Plant COz Emissions, 2004
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Natural gas facilities also contribute indirectly to global
warming by emitting significant amounts of methane during the
production process. A staggering 5 percent of world natural gas
production is lost to flaring and venting, making the gas production
industry responsible for roughly 10 percent of global methane
emissions. Moreover, the trend towards more liquefied forms of
natural gas (LNG) poses similar environmental concerns. John
Hritcko, the Vice President for Strategy and Development for Shell
U.S Gas & Power Company, recently estimated that by 2025 the
U.S. is expected to import the equivalent of today's global LNG
trade just to satisfy its own domestic demand.51 LNG is more
energy intensive than normal natural gas since it requires the
2004) available at http://www.cec.org/files/PDF/POLLUTANTS/PowerPlant_
AirEmission en.pdf.
50 See Peter J. Fontaine, Global Warming: The Gathering Storm, PUB. UTIL.
FORT., Aug. 2004, at 50, 52.
51 See Elaine Robbins, The Backyard Drill: A Surge in Natural Gas Drilling-
Some of It Near Urban Areas-Is Pitting Texas Homeowners Against Compa-
nies Eager to Cash in, PLAN., Aug.-Sept. 2004, at 16, 20.
41
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conversion of natural gas to a liquid, transportation across the
ocean, and regasification. Greenpeace recently concluded that
LNG's energy-intensive fuel cycle requires increased natural gas
consumption of 18 to 22 percent-an additional 11 to 18 percent
increase in C0 2 emissions compared to equivalent consumption of
non-LNG natural gas.
52
Policymakers should not underestimate the impacts of
global warming for the United States. The Pew Center on Global
Climate Change estimates that, in the Southeast and southern Great
Plains, the financial costs of climate change could reach as high as
$138 billion by 2100. Indeed, Pew researchers warn that waiting
until the future to address global climate change might bankrupt
the U.S. economy.53 In its 2007 report, the Intergovernmental
Panel on Climate Change (IPCC)-a forum made up of thousands
of the world's top climate scientists-concluded that continued
emissions of greenhouse gases will contribute directly to global:
" Changes in the distribution, availability, and precipitation
of water, resulting in severe water shortages for millions of
people;
* Destruction of ecosystems, especially the bleaching of coral
reefs and widespread deaths of migratory species;
* Complex crop productivity and fishing impacts;
" Damage from floods and severe storms, especially among
coastal areas;
52 Foster Natural Gas Report, "Greenpeace Issues Report on California LNG,"
Sept. 23, 2004, at 10-14.
53 Eileen Claussen & Janet Peace, Energy Myth Twelve--Climate Policy Will
Bankrupt the U.S. Economy, in ENERGY AND AMERICAN SOCIETY, supra note
40, at 311-40.
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9 Deaths arising from changes in disease vectors and an
increase in the number of heat waves, floods, and
droughts.54
In addition to the environmental damage caused by fossil fuel
combustion, the production of fossil fuels and uranium, including
drilling, mining, processing and transportation, produces a
substantial amount of pollution and toxic waste. In the United
States, there are more than 150 refineries, 4,000 offshore
platforms, 410 underground gas storage fields, 125 nuclear waste
storage facilities, 160,000 miles of oil pipelines, and 1.4 million
miles of natural gas pipelines. Each can degrade their surrounding
environment and negatively impact the health and safety of
Americans.55
America's 600 coal and oil-fired power plants produce
more than one hundred million tons of sludge waste every year.
56
Seventy-six million tons of these wastes are primarily disposed of
on-site at each power plant in unlined wastewater lagoons and
landfills that are seldom fully monitored by the Environmental
Protection Agency.57 These wastes are highly toxic, containing
concentrated levels of poisons such as arsenic, mercury, and
cadmium that can severely damage the human nervous system.
58
On the production side, the coal industry discharges between 70
million and 2.5 billion tons of fine coal into the nation's streams,
54 Intergovemmental Panel on Climate Change 2007, Summary for
Policymakers, in CONTRIBUTION OF WORKING GROUP 1I TO THE FOURTH
ASSESSMENT REPORT OF THE INTERGOVERNMENTAL PANEL ON CLIMATE
CHANGE, http://www.ipcc.ch/pdf/assessment-report/ar4/wg2/ar4-wg2-spm.pdf.
55 See Daniel Yergin, Ensuring Energy Security, 85 FOREIGN AFF. 69, 78 (2006);
U.S. Office of Civilian Radioactive Waste Management, What are Spent
Nuclear and High-Level Radioactive Waste?, Fact Sheet http://www.ocrwm.
doe.gov/factsheets/doeymp0338.shtml (last visited Jan. 5, 2008); U.S. NUCLEAR
REGULATORY COMMISSION, REGULATING NUCLEAR FUEL (2001), http://www.
nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0280/br280r I .pdf.
56 Benjamin K. Sovacool, Coal and Nuclear Technologies: Creating a False
Dichotomy for American Energy Policy, 40 POL'Y SCI. 101 (June 2007), at 110.
57 Id.
58 Id, at 110.
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creeks, and rivers every year. 59 Onshore infrastructure required for
oil and natural gas processing "have destroyed more coastal
[wetlands and] salt marsh than can be found in the stretch of land
running from New Jersey through Maine." 60  Similarly, the U.S.
Minerals Management Service has documented more than 70 oil
and natural gas spills between 1980 and 1999 from just the
production of oil and natural gas, resulting in the release of more
than 3 million gallons of fuel into the Gulf of Mexico alone.
6 1
Coal extraction, processing, and transportation have a
direct affect on water and land resources. Of the more than "1
billion tons of coal mined in the United States annually, roughly
70% comes from surface mines."62 Mountaintop removal, a newer
technique for mining coal that uses heavy explosives to blast away
the tops of mountains, in the Appalachians has destroyed streams,
blighted landscapes, and diminished the water quality of rural
communities. Failing coal slurry impoundments, acid mine
drainage, aquifer disruption, saline pollution from coal-bed
methane recovery, and occupational safety and health hazards
(including mine-related deaths) are among the impacts of
continued reliance on coal-fired electricity production.
63
Oil and natural gas storage facilities, in addition to
significantly adding to the cost of natural gas and oil infrastructure,
are also inefficient and susceptible to serious accidents that can
pollute the air and water of local communities. Since natural gas is
59 See Future Options for Generation of Electricity From Coal: Hearing Before
the Subcomm. on Energy and Air Quality of the H. Comm. on Energy and
Commerce, 108th Cong. 86 (2003) (statement of Roe-Han Yoon, Director,
Center for Advanced Separation Technologies, Virginia Polytechnic Institute
and State University), available at http://republicans.energycommerce.house.
gov/108/action/108-32.pdf.
60 Patricio Silva, National Energy Policy: Hearing Before the Subcomm. on
Energy and Air Quality of the H. Comm. on Energy and Commerce, 107th
Cong. 115-16 (2001) (statement of Patricio Silva, Project Att'y, Natural
Resources Defense Council), available at http://republicans.energycommerce.
house.gov/107/action/ 107-1 I .pdf.
6 See id. at 116.
62 See Sobin, supra note 40, at 173.
63 Id at 173.
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typically a combination of methane, ethane, propane, and a mix of
other heavy hydrocarbons, its storage and transportation
necessitates infrastructure-intense facilities that are sometimes
prone to failure and leakage. The EIA quietly admitted in 2004
that LNG storage operators must boil-off significant quantities of
natural gas every day to maintain adequate pressure-meaning that
approximately 0.25 to 0.50 percent of their inventory is lost every
day due to vaporization.64 One report from the Lawrence Berkeley
National Laboratory noted that leaks could occur due to improper
well design, construction, maintenance, and operation. 65  The
report cautioned that leakage from natural gas storage structures
can be especially hazardous when they cause natural gas to migrate
into drinking-water aquifers or escape to the surface, creating a
"significant safety risk.",66 Leaked natural gas can significantly
endanger life and property, water resources, vegetation, and
crops.
67
D. A National RPS Minimizes Gaming and Environmental
Externalities
A national RPS would prevent the predatory trade-offs
inherent in a state-by-state approach by creating a uniform defini-
tion of eligible renewable fuels and fostering consistent regulatory
criteria. A federal mandate would diminish market distortions
wrought by state regulatory interventions and allow renewable
resources in every state to compete fairly with higher-cost
electricity wherever its generation is most expensive.
By expanding the renewable energy market to mirror the
interstate nature of the wholesale electricity market, a national RPS
64 ENERGY INFO. ADMIN., U.S. DEP'T OF ENERGY, U.S. LNG MARKETS AND
USES: JUNE 2004 UPDATE 16 (2004), http://tonto.eia.doe.gov/FTPROOT/
features/Ing2004.pdf.
65 MARCELLO J. LIPPMAN & SALLY M. BENSON, ERNEST ORLANDO LAWRENCE
BERKELEY NATIONAL LABORATORY, RELEVANCE OF UNDERGROUND NATURAL
GAS STORAGE TO GEOLOGIC SEQUESTRATION OF CARBON DIOXIDE, 2-4 (2004)
http://www.osti.gov/bridge/servlets/purl/8 i 3565-MVm7Ve/native/813565.pdf.
661d. at2.
67 Id. at 2-4.
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promotes fairer competition among renewable generators as well
as between renewable generators and other technologies. Low-cost
geothermal energy in Arizona, for example, would compete with
solar generation in Nevada. Inexpensive hydropower in Washing-
ton State would compete freely with natural gas-fired generation in
Wyoming. Ratepayers in states with low-cost renewable resources
would directly benefit and price signals would flow unencumbered
by the barricades erected at state lines.
Moreover, only a national RPS can promote renewable
energy to the degree that it offsets generation from fossil fuel and
nuclear plants. The Department of Energy (DOE) has already
determined that the adoption of a national RPS would lead to lower
generation from natural gas and coal facilities.68 Examinations of
fuel generation in several states confirm that the significant
exploitation of renewable resources decreases the combustion of
coal and natural gas and displaces oil-fired generation, which is
still a significant source of fuel in Florida, New York, and
Hawaii.69
The New York State Energy and Research Development
Authority (NYSERDA) examined load profiles for 2001 and
concluded that 65 percent of the energy displaced by wind turbines
in New York would have otherwise come from natural gas
facilities, 15 percent from coal-fired plants, 10 percent from oil-
based generation, and 10 percent from out of state imports of
electricity. 70 A more recent study conducted in Virginia found that
68 Energy Info. Admin., U.S. Dep't of Energy, Impacts of a 10-Percent
Renewable Portfolio Standard 3 (2002), http://tonto.eia.doe.gov/FTPROOT/
service/sroiaf(2002)03.pdf.
69 According to the EIA, Florida, New York and Hawaii accounted for nearly 58
percent of all oil-generated electricity in the U.S. in 2006. See Energy Info.
Admin., U.S. Dep't of Energy, Annual Energy Outlook 2007: With Projections
to 2030, available at http://tonto.eia.doe.gov/ftproot/forecasting/0383(2007).pdf.
70 Richard Piwko et al., Gen. Elec. Energy Consulting, The Effects Of
Integrating Wind Power On Transmission System Planning, Reliability, and
Operations: Report On Phase 2: System Performance Evaluation 2.13-2.14
(2005) (report prepared for the New York State Energy Research and
Development Authority), http://www.nyserda.org/publications/wind-integration
_report.pdf.
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the electricity mandated by a state RPS would otherwise be
generated with a mix of 87 percent coal, 9 percent natural gas, and
4 percent oil. 71 In Texas, the Union of Concerned Scientists also
confirmed that renewable energy technologies primarily displace
natural gas and coal facilities.72
Equally important, but often overlooked, is how RPS-
induced renewable generation would offset nuclear power in
several regions of the U.S. Researchers in North Carolina, for
example, determined that a state-wide RPS would displace
facilities relying on nuclear fuels and minimize the environmental
impacts associated with the extraction of uranium used to fuel
nuclear reactors. 73 In Oregon, the Governor's Renewable Energy
Working Group analyzed a 25 percent statewide RPS by 2025 and
projected that every 50 MW of renewable energy would displace
approximately 20 MW of base-load resources, including nuclear
power.74 Environment Michigan estimates that a 20 percent RPS
by 2020 would displace the need for more than 640 MW of power
that would have otherwise come from both nuclear and coal
facilities.75 Utilities in Ontario, Canada are deploying renewable
71 See Alden Hathaway, Environmental Resources Trust, The Impact of a
Renewable/EE Portfolio Standard on Future Rate Hikes in Virginia (2006),
http://www.energyvacon.org/Program/2006/PDF/Track4/TheImpact of aRen
ewable EEPortfolioStandards on FutureRateHikes in VirginiaHathawa
y.pdf.
72 See Jeff Deyette & Steve Clemmer, Union of Concerned Scientists, Increasing
the Texas Renewable Energy Standard: Economic and Employment Benefits 3-4
(2005),
http://www.ucsusa.org/assets/documents/cleanenergy/TexasRESReport-02-
05_Final.pdf.
73 JONATHAN WINER, MON-FEN HONG & DICK SPELLMAN, LACAPRA
ASSOCIATES, RENEWABLE PORTFOLIO STANDARD: ANALYSIS FOR THE STATE OF
NORTH CAROLINA 19 (2006), http://www.ncuc.commerce.state.nc.us/
reps/NCRPSPresentationtoERC 12-I 3-06.pdf.
74 Governor's Renewable Energy Working Group, Considerations Regarding a
Renewable Portfolio Standard (RPS) Framework for the State of Oregon 14
(July 11, 2006), http://pebb.das.state.or.us/ENERGY/RENEW/docs/Utility_
REWG_presentation_71106.ppt.
75 Renewable Portfolio Standards and Clean Energy, Testimony of Mike
Shriberg before the Senate Technology & Energy Committee (Jan. 18, 2006),
http://www.environmentmichigan.org/testimony/new-energy-future/new-
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energy systems in an attempt to displace all coal and nuclear
electricity generation in the region entirely.
76
By promoting wind, solar, and other renewable resources
that do not consume or withdraw water, a national RPS can help
conserve this dwindling but essential resource. In a 2006 report,
the Department of Energy acknowledged that wind power and
solar photovoltaics could play a key role in averting a "business-
as-usual scenario" where "consumption of water in the electric
sector could grow substantially. 77  Another recent DOE report
noted that "[g]reater additions of wind to offset fossil, hydropower,
and nuclear assets in a generation portfolio will result in a
technology that uses no water, offsetting water-dependent
technologies., 78  And Ed Brown, director of Environmental
Programs at the University of Northern Iowa, estimated that
"[b]illions of gallons of water can be saved every day" through the
greater use of renewable energy technologies. 7
9
The American Wind Energy Association conducted one of
the most comprehensive assessments of renewable energy and
water consumption. Their study estimated that wind power "uses
less than 1/600 as much water per unit of electricity produced as
does nuclear, approximately 1/500 as much as coal, and
approximately 1/250 as much as natural gas" 80 (small amounts of
water are used to clean wind and solar systems).
energy-future-testimony/renewable-portfolio-standards (last visited Jan. 6,
2008).
76 Platts Renewable Energy Report, "Canada: Coop Sells Green Tags," June,
2002, p. 21.
77 U.S. DEP'T OF ENERGY, supra note 30, at 10.
78 U.S. DEP'T OF ENERGY, THE WIND/WATER NEXUS (2006), http://www.eere.
energy.gov/windandhydro/windpoweringamerica/pdfs/wpa/wpafactsheetwate
r.pdf.
79 Ed Brown, Renewable Energy Brings Water to the World, RENEWABLE
ENERGY ACCESS, Aug. 23, 2005, http://www.renewableenergyaccess.com/
rea/news/story?id=35664.
80 American Wind Energy Association, Wind Energy and the Environment,
http://www.awea.org/faq/wwt-environment.html#How%20much%201and%20is
%20needed%20for/o2Oa%20utility-scale%20wind%20plant (last visited Jan. 7,
2008).
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Figure 3: Water Consumption for Conventional and Renewable Power
Plants in California (Gallons/kWh)
-3 Wind Solar m Natural Gas m Oil m Coal * Nuclear
0.62
0.49 1
By promoting technologies that displace conventional
forms of electricity generation, a national RPS would substantially
decrease air pollution in the U.S. A single 1 MW wind turbine
running at only 30 percent capacity for one year displaces more
than "1,500 tons of carbon dioxide, 6.5 tons of sulfur dioxide, 3.2
tons of nitrous oxides, and 60 pounds of [toxic] mercury" (Hg)
emissions. 1 One study assessing the environmental potential of a
580 MW wind farm located on the Alamont Pass near San
Francisco, California, concluded that the turbines displaced
hundreds of thousands of tons of air pollutants each year that
would have otherwise resulted from fossil fuel combustion. 82 The
81 Ari Reeves & Fredric Becker, Renewable Energy Policy Project, Wind
Energy for Electric Power: A REPP Issue Brief 4 (2003), http://www.
crest.org/articles/static/li/binaries/wind%20issue%20brief FINAL.pdf.
82 See PowerWorks Inc., Health and Climate Benefits of Altamont Pass Wind
Power, http://www.powerworksinc.com/healthbenefits.asp (last visited Jan. 7,
2008).
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study estimated that the wind farm would displace more than 24
billion pounds of nitrogen oxides, sulfur dioxides, particulate
matter and carbon dioxide over the course of its 20-year lifetime-
enough to cover the entire city of Oakland in a pile of toxic
pollution 40 stories high. a3
The International Atomic Energy Agency estimates that
when direct and indirect carbon emissions are included, coal plants
are around 10 times more carbon intensive than solar and more
than 40 times more carbon intensive than wind technologies.
8 4
Natural gas fares little better, at three times as carbon intense as
solar and 20 times as carbon intensive as wind.85 The Common
Purpose Institute estimates that renewable energy technologies
could offset as much as 0.49 tons of carbon dioxide emissions per
every MWh generated. According to data compiled by the Union
of Concerned Scientists, a 20 percent RPS would reduce carbon
dioxide "emissions by 434 million metric tons per year by 2020-a
reduction of 15 percent below 'business-as-usual levels,'
equivalent to taking nearly 71 million cars off the road.",
8 6
83 id.
84 See Joseph V. Spadaro, Lucille Langlois & Bruce Hamilton, Assessing the
Difference: Greenhouse Gas Emissions of Electricity Generation Chains, 42
IAEA Bull. 19 (2000) (no. 2), available at http://www.iaea.org/Publications/
Magazines/Bulletin/Bul1422/article4.pdf.
85 ld.
86 Union of Concerned Scientists, Renewing America's Economy: A 20 Percent
National Renewable Electricity Standard Will Create Jobs and Save Money,
http://www.ucsusa.org/assets/documents/clean-energy/ACFoDbPiL.pdf.
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Figure 4: Direct and Indirect Carbon Emissions by Electricity Technology
(equivalent grams of CO2 /kWh) 7
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These estimates are not simply theoretical. Between 1991
and 1997 renewable energy technologies in the Netherlands
reduced that country's annual emissions of CO2 by between 4.4
million and 6.7 million tons. Renewable technologies were so
successful at displacing greenhouse gas emissions that Europe now
views renewable energy as "the major tool of distribution utilities
in meeting industry CO2 reduction targets."
88
II. A NATIONAL RPS CREATES FEWER WINNERS AND LOSERS
A national RPS creates a far more just and predictable
market for renewable energy than a mixture of state-based
programs. Contrary to claims that a national standard would
impose a one-size-fits-all mandate on utilities, renewable resources
are more available in every state and a properly designed standard
87 See Malcolm Griston, Memorandum (2005), http://www.publications.
parliament.uk/pa/cm200506/cmselect/cmenvaud/584/584we34.htm.
88 Neil Strachan & Hadi Dowlatabadi, Distributed Generation and Distribution
Utilities, 30 Energy Pol'y 649, 660 (June 2002) (Issue 8).
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would give them more flexibility than the current patchwork of
state-based policies.
A. Lower Electricity Prices
By expanding the market for renewable resources both
geographically and monetarily, a national RPS is likely to diversify
the deployment of renewable energy technologies. In Nevada,
geothermal energy may be cheaper to develop than wind energy.
In the Pacific Northwest, incremental hydropower may be cheaper
than solar power. In the Southeast, biomass energy may be the
most affordable. A national RPS mandate ensures that free market
principles, rather than regulatory set-asides or political patronage,
determine which technologies will be most cost competitive in
certain areas of the country.
Increasingly sophisticated studies conducted by the Union
of Concerned Scientists (UCS), the Network for New Energy
Choices (NNEC), the U.S. Energy Information Administration
(EIA), and the Lawrence Berkeley National Laboratory (LBNL) all
confirm that a federal RPS would either lower electricity costs for
consumers or have a negligible impact on electricity prices. UCS
even determined that a 20 percent by 2020 federal RPS would
decrease consumer energy bills by an average of 1.5 percent per
year and save consumers a total of $49.1 billion (in 2002 dollars)
on their electricity and natural gas bills by 2020.89 These studies
show that such benefits accrue largely for three reasons.
First, a national RPS would create economies of scale in
the manufacturing process of renewable energy technologies that
would lower costs and enhance efficiency. Second, widespread
use of renewable energy technologies have been proven to depress
coal and natural gas prices, lowering electricity bills in regions that
rely on natural gas for peaking facilities and the use of natural gas
89 Alan Nogee, Jeff Deyette & Steve Clemmer, The Projected Impacts of a
National Renewable Portfolio Standard, 20 ELECTRICITY J., May 2007, at 33,
39.
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for space heating. 9° Third, a national RPS promotes technologies
with less risk of construction cost overruns and enables utilities to
achieve more rapid returns on their transmission investments.
In the rare cases where a national RPS may hurt some
utilities, studies show that this is simply a reduction in profits
rather than an increase in rates. In other words, some utilities may
accrue lower profits for their shareholders under a national RPS.
Furthermore, it is more likely that these estimates substantially
underestimate potential savings from a national RPS because none
assume the cost-savings associated with passing a federal statute
that is more precise, more consistent, and more predictable than
complying with an ever-changing patchwork of inconsistent and
often competing state RPS mandates.
B. PUHCA Repeal and RECs Provide Flexibility
The argument that a national RPS would hurt states without
abundant renewable resources misunderstands the modem electri-
city market. Since its inception nearly a century ago, the electrici-
ty sector has become increasingly interstate in nature. Now that
Congress has lifted regulatory restrictions on electricity holdings
companies, utilities that would be subject to a national RPS are not
limited to developing renewable resources within the states they
are headquartered. Under a national RPS, utilities can invest in
renewable generation wherever renewable resources are most
abundant.
At its infancy, the electricity market operated quite
differently than it does today. During the 1910s and 1920s, the
electricity market became dominated by holding companies-
financial shells that exercised management control over one or
more utilities through ownership of stock.91 Holding companies
provided much needed early capital to support the rapid growth of
90 "Peaking" facilities are electricity generators that run only for a few hours
daily, when demand for electricity is the greatest.
91 Benjamin K. Sovacool, PUHCA Repeal: Higher Prices, Less R&D, and More
Market Abuses?, ELECTRICITY J., Jan.-Feb. 2006, at 85, 86.
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the electricity industry. 92 However, by 1935, the industry had been
so consolidated that almost half the nation's electricity was under
the control of three holding companies.
93
To address abuses brought about by this monopolization,
Congress passed the Public Utilities Holding Company Act
(PUHCA) in 1935. PUHCA made utility holding companies
subject to Security and Exchange Commission (SEC) regulations
and mandated that any entity owning more than 10 percent of a
utility had to divest all of its non-utility assets. PUHCA also
placed geographical restrictions on the integration of electricity
markets. Holding companies were restricted from owning utilities
in non-contiguous service areas without meeting a number of addi-
tional regulatory burdens. Because of PUHCA, the U.S. electricity
market was constrained to vertically-integrated public utilities
where supply, generation, transmission, and distribution was
provided by a single entity overseen by state regulators and
servicing a specified franchise area.
94
The world of electricity has changed dramatically since
1935. Investor-owned utilities have faced increased pressure from
stockholders to produce per-share profit beyond what they have
been able to wring from organic growth alone. In turn, these
utilities have pressured lawmakers to allow greater industry
consolidation to take advantage of economies of scale.
The pressure paid off. In 2005, Congress finally repealed
PUHCA.95 With its demise came a flurry of announced mergers.
North Carolina's Duke Power merged with Cincinnati Gas &
Electric in Ohio, Union Light Heat & Power in Kentucky, and PSI
92 Id.
93 id.
94 JACK CASAZZA & FRANK DELEA, UNDERSTANDING ELECTRIC POWER
SYSTEMS: AN OVERVIEW OF THE TECHNOLOGY AND THE MARKETPLACE 138-39
(2003).
95 Sovacool, supra note 91, at 85.
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Energy in Indiana. 96  In the Pacific Northwest, MidAmerican
Holding Company (with operations in Iowa, Illinois, and South
Dakota) merged with PacifiCorp, a subsidiary of ScottishPower
that serviced customers in Oregon, Utah, Idaho, Washington,
Wyoming, and California.
97
PUHCA's repeal signaled the emergence of an interstate
electricity market increasingly at odds with the anachronism of
state-based regulation. There are two reasons why this interstate
market supports the case for federal leadership on a national RPS.
First, since a properly designed national RPS would require
all retail utilities (including publicly owned utilities, municipal
utilities, and electric cooperatives) and not individual states, to
meet RPS mandates, the burdens and benefits of a national
program would likely reflect the emerging interstate nature of the
U.S. electricity market. Regulated utilities are not limited to
developing the renewable resources within the state where they are
headquartered. They may invest in renewable resources wherever
their development is most cost competitive.
By eliminating PUHCA, "Congress has opened the door to
area hopping. ' 98  As utilities begin to consider long-term
consolidation strategies that include the acquisition of relatively
far-flung companies, PUHCA's repeal creates merger options not
previously available. One investment fund analyst noted that
PUHCA's repeal "changes the planning dynamic . .. [a] utility's
possible map is no longer just three states, it's the whole
country."
9 9
96 Robert E. Bums & Michael Murphy, Repeal of the Public Utility Holding
Company Act of 1935: Implications and Options for State Commissions,
ELECTRICITY J., Oct. 2006, at 32-4 1.
97 Press Release, MidAmerican Energy Holdings Co., MidAmerican Energy
Holdings Company Acquisition of PacifiCorp Completed, (Mar. 21, 2006),
http://www.midamerican.com/newsroom/aspx/newsdetails.aspx?id=330&type=a
rchive.
98 Michael T. Burr, How Many Deals, and How Soon?, PUB. UTIL. FORT., Oct.
2005, at 39, 39.
9 9 Id at 43.
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Second, with increased consolidation of the electricity
market, a federal mandate is far less likely to create inequities than
subjecting companies to competing regulations of any state in
which they have holdings. For example, many state utility
commissions have reacted to PUHCA's repeal by increasing their
scrutiny of proposed utility mergers. In 2006, Maryland's Public
Service Commission rejected the merger of Constellation Energy
with Florida Power and Light and New Jersey's Board of Public
Utilities scuttled attempts by Illinois-based Exelon Corporation to
acquire New Jersey-based PSE&G. 100
While the failure of these transactions may slow the wave
of mergers sparked by PUHCA's repeal, they risk engendering a
type of forum shopping where utility holding companies flock to
states more likely to allow their consolidation. In fact, some
analysts have warned of a possible "[b]alkanization of industry
standards that increase the costs of maintaining a holding company
or, even worse, subject a holding company to conflicting
standards."''
°
Without federal leadership, consolidated utilities
increasingly will find themselves caught in the middle of conflicts
between state commissions. In January 2007, for example, the
Oregon Public Utilities Commission rejected plans by PacifiCorp
(a utility serving customers in multiple states in the Pacific
Northwest) to build one coal-fired power plant in Utah by 2012
and another in Wyoming by 2013. Oregon regulators claimed that
the utility had exaggerated projected demand by not properly
considering conservation efforts and renewable resources when
calculating future capacity needs. The decision to reject the plants
was heralded by the Oregon Citizens' Utility Board, a consumer
group that argued that Oregon ratepayers should not have to pay
100 Andrea Kells, Constellation, FPL Abandon Merger, Energy Legal Blog, Nov.
13, 2006, http://energylegalblog.com/archive/category/I 012.aspx.
101 David Bloom, Repeal of the Public Utilities Holding Company Act of 1935:
Will the States Rush In?, MAYER BROWN LLP, Jan. 2006, http://www.
mayerbrown.com/Energy/publications/article.asp?id=2552&nid=53 1.
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for "Utah's dirty power."'10 2 But in Utah, where 95 percent of the
state's electricity is already generated by coal, the largest
electricity consumers strongly supported PacifiCorp's new
plants-so much so that Utah's Commissioners accused
PacifiCorp of not moving fast enough and warned that delaying the
construction of new coal-fired plants could leave Utah ratepayers
exposed to high prices for short-term purchases needed to make up
for demand shortfalls.
The specter of Oregon regulators deciding the fate of
electricity generation in Utah and Wyoming highlights an
emerging disconnect between the structure of the U.S. electricity
market and the regulations to which it is subject. In the absence of
federal action, U.S. utilities must answer to the whims of state
regulators with multiple, often contradictory perspectives on how
and where companies should invest in new generation. Federal
leadership in establishing a national RPS would create uniform
regulations for utilities and signal a national commitment to
renewable energy generation. By leveling the playing field
between states (and between utilities operating across states), a
national RPS protects the interests of ratepayers while ensuring a
level of regulatory predictability that benefits all utilities.
If designed with renewable energy credits (RECs), a
national RPS gives utilities at least three other options in meeting
the standard. They can build renewable capacity; they can
purchase RECs on the green power market; or they can import
renewable power (with its RECs) to the state. In the latter two
cases, utilities do not have to build anything to meet the
standard. 0 3 Moreover, a properly designed national RPS would be
placed on utilities, not states. Given some recent changes in the
industry, such as the repeal of PUHCA and utility consolidation,
this means that Southern utilities can use resources from anywhere
102 Dave Anderton, Doubts Cloud Coal-Plant Plan, DESERET NEwS, Feb. 7,
2007, at E-1.
103 Trent Berry & Mark Jaccard, The renewable portfolio standard: design
considerations and an implementation survey, ENERGY POLICY (Mar. 2001), at
263.
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to meet their standard. If their states don't have resources in their
entire service area, they can conceivably just build them in other
states (e.g. Southern Company could build wind turbines in the
Mid-West or solar PV on the West Coast to meet a national RPS).
This type of flexibility is impossible in the current state-by-state
RPS market.
C. More Equitable Fuel Distribution
Even without the flexibility inherent with the repeal of
PUHCA, numerous studies show that, contrary to the regional
availability of fossil fuels, all regions of the country have
significant amounts of renewable resources. Using conservative
economic assumptions, the Union of Concerned Scientists (UCS)
has consistently found that all regions of the United States would
benefit from a national RPS because commercially viable renew-
able resources are located in every state. In a 2007 economic
impact analysis, UCS concluded that "all regions do have some
renewable energy resources, and would likely see an increase in
using local resources for generation that would often displace the
need for importing fossil fuel."'
0 4
The raw amount of potential renewable resources in a
region provides only a crude idea of the geographical dispersion of
renewable energy in the United States. But not all electricity is
created equal. A better metric for determining the availability of
renewable resources in any given region is the effective load
carrying capacity (ELCC). The ELCC refers to the difference
between the amount of energy a generating unit produces and the
amount of energy that can actually be used by consumers at any
given time.10 5 For example, nuclear and hydropower units have
relatively low ELCCs because they are producing about the same
amount of electricity 24 hours a day. In times of low demand,
these units continue to produce energy, even if no one is using it.
104 Nogee, supra note 77, at 39.
105 Edward P. Kahn, Effective Load Carrying Capability of Wind Generation:
Initial Results with Public Data, ELECTRICITY J., Dec. 2004, at 85.
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The excess energy must be stored, fed into the grid as reserve
capacity, or wasted.
Because solar generators tend to produce the greatest
amount of energy during the same times that consumer demand is
highest, solar photovoltaics (PV) has an incredibly high ELCC
relative to other technologies. 1° 6 In many parts of the country,
solar PV has an ELCC of more than 70 percent. In many parts of
the Southeast, the ELCC for solar exceeds 60 percent.'
0 7
Researchers in Sacramento, California, estimated that the ELCC
for solar PV within the city was so high that the actual value of
solar energy was more than $6,000 per kW. 10 8 That is, because
solar PV generated electricity at periods of high demand, its value
was greater than electricity generated by other units throughout the
day. The National Renewable Energy Laboratory (NREL)
compared the recorded ELCC of solar PV deployed by utilities in
nearly every region of the country to earlier theoretical estimates of
ELCC. Not only did NREL find that actual ELCC closely matched
expectations, its analysis demonstrates that valuable amounts of
solar PV are available in every region of the United States.1
0 9
Utilities opposing a national RPS often claim there is a
dearth of available renewable resources in some regions of the
U.S., especially the Southeast. But new research proves that the
Southeast may actually be among the nation's greatest sources of
renewable energy. In fact, in a 2001 report analyzing affordable
energy options for the South (Alabama, Florida, Georgia, North &
South Carolina, and Tennessee), the Renewable Energy Policy
106 See NATIONAL RENEWABLE ENERGY LABORATORY, PHOTOVOLTAICS CAN
ADD CAPACITY TO THE UTILITY GRID: MAPPING THE EFFECTIVE LOAD-
CARRYING CAPACITY OF PV TO HIGHLIGHT SERVICE TERRITORIES THAT CAN
BENEFIT FROM PHOTOVOLTAICS (1996), http://www.osti.gov/bridge/servlets/
purl/385573-QuB61C/webviewable/385573.pdf.
107 G. Slicker, "Peak Power Requirements," Proceedings of the Solar Power
2004 Conference, Solar Electric Power Association, 2004.
'08 Chris Robertson & Jill K. Cliburn, Utility-driven Solar Energy as a Least-
cost Strategy to Meet RPS Policy Goals and Open New Markets, Presentation at
the ASES Solar Conference, 2006.
'09 See P. Perez et al., Effective Load Carrying Capability of Photovoltaics in the
United States, June 2006, available at http://www.nrel.gov/pv/pdfs/40068.pdf.
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Project calculated that "solar power systems ... covering just 0.1%
of the region's land area could generate as much energy as thirty-
five 1,000 MW power plants." But when ELCC is used as a
metric rather than a calculation of raw potential resources, the
Southeast is revealed as one of the nation's best areas for valuable
solar energy. Because solar generation in the Southeast more
accurately tracks consumer demand, it is more valuable as a
capacity asset than solar energy generated in sunny areas like
Nevada and New Mexico.
Furthermore, in 2003 researchers documented commer-
cially significant wind resources off-shore in the Gulf of Mexico
and the South Atlantic.' The Texas General Land Office, for
example, recently reached an agreement with Superior Renewable
Energy granting nearly 40,000 acres of submerged land off the
coast of Padre Island for the development of the largest offshore
wind farm in the United States. Texas estimates that it will collect
between $34 million and $100 million in royalty payments in the
first 30 years of the farm's operation.
112
The U.S. Department of Energy (DOE) estimates that more
than 900,000 MW of wind generation capacity-roughly equiva-
lent to the current amount of total installed electricity capacity for
the country-exists within 50 miles of the nation's coasts.
1 13
Much of this potential is located in waters under the territorial
control of the Southeastern states. Since June 1999, for instance,
researchers with the University of Georgia have been monitoring
"' FREDRIC BECK ET AL. RENEWABLE ENERGY POL'Y PROJECT, POWERING THE
SOUTH: A CLEAN & AFFORDABLE ENERGY PLAN FOR THE SOUTHERN UNITED
STATES 18 (2001), http://www.crest.org/articles/static/l/binaries/ptsrepp_
book.pdf.
11 See Cristina L. Archer & Mark Z. Jacobson, Spatial and Temporal Distribu-
tions of US. Winds and Wind Power at 80 m Derived from Measurements, 108
J. GEOPHYSICAL RES. ACL 10-1 (2002).
112 Steven Mufson & Juliet Eilperin, Offshore Wind Farm Is Approved: Plant
Off Texas Coast to Be Biggest of Its Kind in US.,WASH. POST, May 12, 2006, at
DO I, available at http://www.washingtonpost.com/wp-dyn/content/article/2006/
05/1 I/AR2006051 101967.html.
113 Office of Energy Efficiency and Renewable Energy, U.S. Dep't of Energy,
Wind Energy Multi Year Program Plan for 2005-20 10, at 6 (2004).
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the winds off the Georgia and South Carolina coasts using eight
offshore platforms originally built by the Navy to monitor tactical
aircrew training. A 2006 compilation of their data concluded that
"wind energy resources and offshore conditions could make this
region a potential area for development of offshore wind
power."114
Similarly, a recent study from the Virginia Center for Coal
and Energy Research found that Virginia possesses offshore wind
potential almost sixteen times greater than the amount of wind
potential on land (as much as 32,000 MW offshore compared to
1,960 MW onshore). 15 According to the National Hydro Associ-
ation, the Southeast also has the potential to add 2,941 MW of
additional generating capacity achieved from increased efficiency
or additions to existing hydroelectric facilities, an amount second
only to the hydroelectric output of the Pacific Northwest/Rocky
Mountain region."16  A preliminary study undertaken by the
Tennessee Valley Authority (TVA) has also found approximately
900 MW of energy available from wind, biomass, solar and
incremental hydroelectric that could be "cost competitive"
developed in the Southeast. 1 7  A study by the University of
Tennessee suggests that forest and agricultural by-products alone
could generate up to 22.2 billion kWh of additional renewable
electricity at competitive prices in TVA's service area.
1 8
114 W.S. Bulpitt et al., Ga. Inst. of Tech., Feasibility of Offshore Wind Power in
the South Atlantic Bight (2006), http://www.otcnet.org/2006/techprog/sched/
documents/otc 183511 .pdf.
115 Michael Karmis et al., Virginia Center for Coal and Energy Research,
Virginia Polytechnic Institute and State University, A Study of Increased Use of
Renewable Energy Resources in Virginia 18-19 (2005), http://www.energy.
vt.edu/Publications/IncrUseRenew EnergyVArev I .pdf.
116 National Hydropower Association, Averting Disaster: Keeping the lights on
with hydropower, Issue Brief, Tables 2-3 (2002).
117 TENNESSEE VALLEY AUTHORITY, TECHNICAL NOTES ON IMPORTANT AIR
QUALITY ISSUES: THE ROLE OF RENEWABLE ENERGY IN REDUCING
GREENHOUSE GAS BUILDUP 3 (2003), http://www.tva.com/environment/air/
ontheair/pdf/renewable.pdf.
118 JACK BARKENBUS ET AL., U. OF TENN., RESOURCE AND EMPLOYMENT
IMPACT OF A RENEWABLE PORTFOLIO STANDARD IN THE TENNESSEE VALLEY
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Taken together, a forthcoming meta-analysis of the
Southeastern states undertaken by the Southern Alliance for Clean
Energy found that renewable energy resources could easily meet
about 20 percent of projected demand in the Southeast in 2020.1'9
The majority of these resources are offshore coastal wind
stretching from Virginia to Georgia and biomass (agricultural,
forestry and urban resources).
AUTHORITY REGION 10 (2006), http://isse.utk.edu/publications/pdf/200601-
renewstand.pdf.
"9 John Wilson, Bringing Clean Energy to the Southeastern United States:
Achieving the Federal Renewable Portfolio Standard, (Southern Alliance for
Clean Energy, Nov. 2007), available at http://www.cleanenergy.org/
documents/SACE%20RES%20four/o20pager/o20FINAL%20updateNov2007.
pdf.
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Table 1: Maximum Feasible Renewable Energy Generation,
considering cost, regulatory, and other resource limitations (GWh)
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CONCLUSION
Contrary to some utility declarations, a national RPS would
provide secondary environmental and social benefits by conserving
substantial amounts of water in drought-prone areas, decreasing
the number of premature deaths and illnesses related to power
plant air pollution and transportation and storage accidents,
offsetting millions of tons of greenhouse gases that contribute to
global warming, and reducing the amount of America's wilderness
that is consumed to generate electricity using fossil fuels and
nuclear power.
Unlike the current state-by-state RPS market, a federal
standard provides obvious and overwhelming advantages. All
states have renewable resources they can affordably develop.
However, under the current system of state mandates, some RPS
states are losers by subsidizing the cheap, polluting electricity in
non-RPS states. Other RPS states are victims to inconsistencies
between state mandates that produce perverse predatory trade-offs
and require them to export their cheap in-state renewable
electricity to other states in exchange for more expensive electri-
city or renewable energy credits. A national mandate would level
the playing field by creating consistent, uniform rules and by
allowing utilities to purchase RECs or develop renewable
resources anywhere they are cost competitive.
A national policy is, far more equitable than continuing to
force downwind states to shoulder the burden of free riders in
states unwilling to pay the price for their dirty energy choices. A
national RPS is much less a one-size-fits-all prescription than an
everyone-shares the load policy.
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